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Research on Non-destructive Testing Technology for Steel Arch Spacing and Shotcrete
Thickness in Initial Support of Long Tunnels
Ping Xie
Hunan Lianzhi Technology Co., Ltd.
[Abstract] In the initial support of long tunnels, the detection of steel arch spacing, shotcrete thickness, and
voids is of great significance. For steel arch spacing detection, the ground—penetrating radar method is employed,
combined with algorithms such as wavelet threshold denoising, to control errors within +2 ¢cm. This improves
efficiency by three times compared to traditional methods, reducing the detection time from 2.5 hours per 10
meters to 45 minutes per 10 meters. For shotcrete thickness and void detection, methods such as wave
impedance inversion are used to accurately locate areas with uneven thickness and voids, and a 3D model is
constructed to visualize the results. Engineering cases demonstrate that the accuracy rate for evaluating thickness

and void detection reaches 95%, providing efficient and reliable support for quality assessment of tunnel initial

support.
[Key words] Long Tunnels; Initial Support; Steel Arch Spacing; Shotcrete Thickness; Non—destructive Testing
Technology
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